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ABSTRACT : PROBLEM TO BE SOLVED: To surely transmit a detection signal to a device on the 

receiving side provided at a fixed position even when a work is nonconductive, in a device 
for detecting the position of work while a probe is brought into contact with a work held on 
the table or by the chuck of a machine tool. 

SOLUTION: The device for detecting the position of work is provided with a housing 14 
provided with a fitting part 7 held by the tool spindle of a machine tool, a detecting probe 2 
energized at the stable stationary position, a detection signal generator 5 for generating a 
detection signal when the detecting probe is brought into contact with a work, and a 
transmitter for modulating the detection signal and outputting it. Further, it is provided with 
a circuit for generating spread-spectrum signals and a circuit for generating reverse 
diffusion- spectrum signals, and the output of a transmitter is outputted to the fitting part 7. 
A direct spreading method is preferable, as a spectrum spreading method. Thanks to the 
adoption of spectrum-spreading method as a modulating/ demodulating method, signals 
transmitted from the transmitting side device to the grounding through the main body of 
machine tool can be received at a practical level. 
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JP 1 1094509 Nisshin Sangyo KK Machine Translation 
TECHNICAL FIELD 



[Field of the Invention] This invention relates to the location detection equipment which applies a contact needle to 
the work piece held at the table and chuck of a machine tool, and detects the location of a work piece. 



PRIOR ART 

[Description of the Prior Art] The detecting signal by contact to a detection needle and a work piece is made a RF 
output, it outputs to the machine tool itself, the machine tool itself is used as an antenna, a wireless electric wave is 
emitted, and the location detection equipment which receives with the receiver installed in an orientation and detects 
the location of a work piece is indicated by these people at JP,7-65883,B. Drawing 5 and drawing 6 show this 
location detection equipment. 

[0003] Drawing 5 shows the transmitting-side equipment 1 which has a detection means and a transmitter. This 
transmitting-side equipment 1 is attached in the tool holder of a machine tool by the shank 7. For this reason, the 
shank 7 and the work piece 53 will be electrically flowed through the body of a machine tool. Three strikes 8 
prepared in the case of transmitting-side equipment 1 contact the detection needle 2 by pressing with a spring 9, it is 
held in a predetermined stabilization location, resists the energization force of a spring 9, and is movable in three 
dimensions. If the tip of the detection needle 2 contacts a work piece 53, the circuit which reaches the cathode of a 
cell 3 through a resistor 62, the detection needle 2, a work piece 53, the body of a machine tool, and a shank 7 will 
be closed from the anode plate of a cell 3, and a current will flow in this circuit. This current makes the both sides of 
a resistor 62 produce the potential difference, and a transistor 63 flows through it according to this potential 
difference, and it gives a detection electrical signal to the DTMF circuit 64. This signal is changed into the duplex 
scale signal set up in the DTMF circuit, is given to the frequency modulation circuit 65, and the signal modulated by 
FM subcarrier from an oscillator circuit 66 is amplified in an amplifying circuit 13, and it is outputted. The detection 
needle 2 is given, it flows through a machine tool and a shank 7, the whole machine tool serves as an antenna, and 
this RF output emits a wireless electric wave. 

[0004] Drawing 6 shows receiving-side equipment. This receiving-side equipment is installed in the orientation. It is 
received by the antenna 77 and the wireless electric wave emitted from the machine tool is amplified by the RF 
amplifying circuit 71 and the intermediate frequency amplifying circuit 74 which amplifies the intermediate 
frequency signal changed by the frequency changing circuit which consists of a local oscillation circuit 72 and a 
frequency-mixing circuit 73. Finally the amplified intermediate frequency signal is extracted as a detecting signal by 
the demodulator circuit 75 and the tone decoder 76, and the contact signal of the detection needle 2 and a work piece 
53 is given to numerical-control equipment 32 through an interface circuitry 3 1 . 

[0005] Since according to this conventional example the machine tool itself is used as an antenna and the electrical 
signal by contact to the detection needle 2 and a work piece 53 is emitted as a wireless electric wave using this 
contact, the receiving-side equipment installed in the orientation can receive a detecting signal irrespective of 
migration of transmitting-side equipment. Moreover, limitation of the directivity, the magnitude, and the attaching 
position of an antenna is not received. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] With above equipment, when the high frequency current flows the closed 
circuit formed through a work piece and the body of a machine tool, a detecting signal is sent out as an 
electromagnetic wave. Therefore, when work pieces are non-conductors, such as synthetic resin and ceramics, the 
above-mentioned equipment cannot detect the location of a work piece. 

[0007] The location detection equipment which prepared the spring which energizes a detection needle towards two 
or more strikes with which it considered as the location detection equipment which can, on the other hand, detect the 
location of a non-conductive work piece, and the detection needle was insulated, and the strike concerned is well- 
known. With this kind of equipment, contact of a work piece and a detection needle is detected by a detection 
needle's contacting a work piece, carrying out very small idle movement, and detecting electrically that the 
conductive member of a detection needle end face is isolated from either of two or more strikes by that ranging 
behavior. 

[0008] In this kind of equipment, although it is naturally possible to form a lot antenna etc. in transmitting-side 
equipment, and to transmit a detecting signal from the antenna concerned, with such equipment, the situation that an 
electric wave is not transmitted to receiving-side equipment happens by migration and rotation of the tool holder 
which attached transmitting-side equipment. Since a cable gets twisted around a machine tool by migration and 
rotation of a tool holder, it is unusable to connect transmitting-side equipment and receiving-side equipment by the 
cable at all. 

[0009] Then, this invention makes it the technical problem to acquire the technical means which can be certainly 



transmitted to the receiving-side equipment which installed the detecting signal sent out from transmitting-side 
equipment in the orientation, even if a work piece is a non-conductive work piece. 



MEANS 



[Means for Solving the Problem] The housing 14 equipped with the attachment section 7 in which the work-piece 
location detection equipment of this invention is grasped by the tool shaft of a machine tool, That idle movement in 
this housing is possible, and the detection needle 2 with which were energized by the stabilization static position and 
it was equipped, The detection signal generator 5 which detects contact to a detection needle and a detected material 
electrically, and generates a detecting signal, In the work-piece location detection equipment of the machine tool 
equipped with transmitting-side equipment 1 equipped with the transmitter 6 which modulates and outputs this 
detecting signal, and the receiving-side equipment 21 which is installed in an orientation, restores to said modulated 
signal, and is received It has the spread-spectrum signal generating circuit 12 and its back-diffusion-of-electrons 
signal generating circuit 24, the output of said transmitter 6 is outputted to said attachment section 7, and it is 
characterized by equipping receiving-side equipment 21 with the input edge 22 which connects the signal line linked 
to a receiving antenna or the body of a machine tool. 

[001 1] Invention of this application claim 2 publication is characterized by the spread-spectrum signal generating 
circuit 12 modulating said detecting signal with a direct diffusion method in work-piece location detection 

• equipment according to claim 1 . 
[0012] Invention of this application claim 3 publication is set to work-piece location detection equipment according 
to claim 1 or 2. The strike 8 with which the stabilization static position of the detection needle 2 was electrically 
insulated to housing 14, It is prescribed by energization means 9 to energize the detection needle 2 towards the strike 
concerned. It is characterized by the detection signal generator 5 generating a detecting signal using the detection 
needle 2 carrying out very small idle movement by contact to the detection needle 2 and a work piece 53, and the 
conductive member of the end face of the detection needle 2 and either of said strikes 8 being isolated. 
[0013] When a direct diffusion method is used for a modulation and a recovery, after a modulation circuit 1 1 
becomes irregular, the detecting signal of transmitting-side equipment has a diffusion signal multiplied, and turns 
into a RF signal. Moreover, in receiving-side equipment, a RF input takes out the detecting signal to which it 
restored, after having a back-diffusion-of-electrons signal multiplied. A diffusion signal and a back-diffusion-of- 
electrons signal are signals with the same period as the bit section of a detecting signal of the same PN sequence 
sign. 

OPERATION 

[Function] A machine tool is installed in the floor line of works, and is in the condition that touch-down (ground) on 
parenchyma was carried out. In order to prevent the electric shock by electrification of static electricity, grounding a 
fly machine tool positively is also performed ordinarily. Therefore, the RF modulation of the detecting signal detected 

v\ ^w*<sjKtA w ' tn transmitting-side equipment is carried out, and if it outputs to the tool holder which attached transmitting-side 
0 dmjk equipment, the current will flow to a ground through the body of a machine tool. Although the artificer of the 

invention in this application tried various things made for receiving-side equipment to receive the current which 
flows from transmitting-side equipment to a ground through the body of a machine tool, he was not able to get 
usable equipment. 

[0015] The machine tool is equipped with a motor or various kinds of electric control devices, the noise signal 
produced by actuation of those devices is flowing the body of a machine tool, and since the body of a machine tool 
is an electric good conductor, it will become what also has the very low signal level of the signal outputted from 
transmitting-side equipment. Therefore, when level of the signal sent out from transmitting-side equipment was not 
made very high, distinction with a location detecting signal and a noise signal was impossible. 
[00 16] This invention was made through the circumstances of the above failure, and as a strange recovery method of 
^p5(>^>V a transce j ver machine, by adopting spectrum spread system, when the output signal which flows from transmitting- 
>f>rts~K. s jd e equipment to a ground through the body of a machine tool finds out being received with receiving-side 
S^^ A equipment with practical level, it is made. 

[0017] In the location detection equipment of this invention, transmitting-side equipment 1 is attached in the tool 
holder 51 of a machine tool, and receiving-side equipment 21 is installed in the orientation contiguous to the body of 
a machine tool. Or it is closed, the circuit from the anode plate of a cell 3 to [ if the tip of the detection needle 2 of 
transmitting-side equipment contacts a work piece 53 ] cathode — Kaisei ~ The detection signal generator 5 
generates a detecting signal, and modulates a detecting signal primarily by the modulation circuit 1 1. A series of 
actuation of outputting the high frequency which became irregular secondarily by the diffusion modulation 
technique further, and obtained this modulated detecting signal to the tool holder 51 through the housing 14 (shank 
7) of transmitting-side equipment is performed. 

[0018] In receiving-side equipment, the RF modulated with the above-mentioned means is inputted into the input 
edge 22, after a back-diffusion-of-electrons recovery is carried out by the cable connection through the cable linked 



to wireless or a machine tool, it gets over by the demodulator circuit 27 by the recovery method corresponding to the 

primary modulation technique of transmitting-side equipment, and a detecting signal is taken out by it. 

[0019] 

[Embodiment of the Invention] Drawing 1 shows the example of the transmitting-side equipment 1 of the location 
detection equipment of this invention. Transmitting-side equipment 1 has the detection needle 2, a cell 3, a 
switching circuit 4, the detection signal generator 5, and a transmitter 6. The transmitting-side equipment 1 whole is 
attached in the tool holder 5 1 of a machine tool by the shank 7 prepared in housing 14. 
[0020] Three strikes 8a, 8b, and 8c (not shown [ 8c ]) which insulated in the housing 14 of transmitting-side 
equipment electrically, and were prepared in it contact the base of the detection needle 2 by pressing with a spring 9, 
it can be held in a predetermined quiescence stability location, can resist the energization force of a spring 9, and can 
move idly in three dimensions. It is equipped with the spring 9 through the electric insulator between housing or 
between the bases of a detection needle. As for the electrode of a cell 3, another side is connected to one side 8a of a 
strike for one side through the switching circuit 4 at strike 8b of another side. 

[0021] If the tip of the detection needle 2 contacts a work piece 53, the detection needle 2 will carry out very small 
idle movement, and the ranging behavior of the base will be resisted and carried out to the energization force of a 
spring 9. One side of a strike separates from the base of the detection needle 2 by this, and the flow between the two 
poles of a cell 3 is intercepted. Thereby, a switching circuit 4 is changed into ON condition, and a transmitter 6 and 
the detection signal generator 5 are operated. 

[0022] Drawing 2 shows the example of the detection signal generator 5. This detection signal generator 5 generates 
the detecting signal of a fixed electrical-potential-difference value by the partial pressure circuit from cell voltage. 
This electrical-potential-difference value is determined by setup of a transmitter 6. Although the bit section does not 
become settled in such a detecting signal, it sets up suitably. 

[0023] Drawing 3 is the block diagram showing the example of a transmitter. After this transmitter 6 carries out the 
BPSK modulation of the detecting signal of the detection signal generator 5 in a modulation circuit 1 1, it multiplies 
the diffusion signal which is the repeat of PN sequence sign produced by the diffusion signal generating circuit 12, 
amplifies it in an amplifying circuit 13, and is considered as a RF output, 

[0024] The RF output from a transmitter 6 is given to a shank 7, and flows to a ground through the tool holder 51 
and the body of a machine tool. 

[0025] Drawing 4 is the block diagram showing receiving-side equipment. This receiving-side equipment 21 has the 
input edge 22, the synchronous trace circuit 23, the back-diffusion-of-electrons signal generating circuit 24, the first 
band-pass filter 25, the second band-pass filter 26, a demodulator circuit 27, and an amplifying circuit 28. The input 
edge 22 is connected to the body 82 of a machine tool with the signal line 81. The RF signal inputted into the input 
edge 22 through the signal line 81 removes an unnecessary frequency band with the first band-pass filter 25, and is 
taken out as a RF input. This RF input detects the peak signal of a correlation value with PN sequence sign for the 
back diffusion of electrons by the synchronous trace circuit 23, it is the timing decided with the peak signal, and the 
back-diffusion-of-electrons signal generated by the back-diffusion-of-electrons signal generating circuit 24 is 
multiplied. After this RF input by which the back diffusion of electrons was carried out passes the second band-pass 
filter 26, a BPSK recovery is carried out by the demodulator circuit 27, and a detecting signal restores to it. After 
this detecting signal is amplified by required level by the amplifying circuit 28, it is given to numerical-control 
equipment 32 through an interface circuitry 3 1 . 

[0026] Since numerical-control equipment 32 always supervises the location of the tool holder 51 and a table 52 and 
is controlling this, it can know the location of a work piece 53 correctly from the position signal of the tool holder 51 
when said detecting signal is given, and a table 52. 

[0027] In addition, the detection signal generator 5 can also be considered as the circuitry which generates the sign 
of the period of fixed time amount decided by detection precision demanded. When a period is long, the 
configuration which adopts multiple-value phase modulation systems, such as a QPSK method, as a strange 
recovery method, and increases transmit data capacity can be adopted. When the signal from location detection 
equipment does not happen to other signals and time amount targets one after another from equipment etc., it is 
possible to supervise actuation of many machines, without changing the circuitry of receiving-side equipment or 
extending receiving-side equipment in the location detection equipment of the above-mentioned configuration. 
[0028] In explanation of the example of drawing, although the example linked to the body of a machine tool with 
which transmitting-side equipment was equipped with the input edge of receiving-side equipment by the cable was 
shown, a location detecting signal is also receivable by connecting an antenna to an input edge and receiving the 
electric wave emitted from the body of a machine tool. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing the transmitting-side equipment of location detection equipment 
[Drawing 21 The circuit diagram showing the example of the detection signal generator of transmitting-side 
equipment 



electromagnetic wave. Therefore, when work pieces are non-conductors, such as synthetic resin and ceramics, the 
above-mentioned equipment cannot detect the location of a work piece. 

[0007] The location detection equipment which prepared the spring which energizes a detection needle towards two 
or more strikes with which it considered as the location detection equipment which can, on the other hand, detect the 
location of a non-conductive work piece, and the detection needle was insulated, and the strike concerned is well- 
known. With this kind of equipment, contact of a work piece and a detection needle is detected by a detection 
needled contacting a work piece, carrying out very small idle movement, and detecting electrically that the 
conductive member of a detection needle end face is isolated from either of two or more strikes by that ranging 
behavior. 

[0008] In this kind of equipment, although it is naturally possible to form a lot antenna etc. in transmitting-side 
equipment, and to transmit a detecting signal from the antenna concerned, with such equipment, the situation that an 
electric wave is not transmitted to receiving-side equipment happens by migration and rotation of the tool holder 
which attached transmitting-side equipment. Since a cable gets twisted around a machine tool by migration and 
rotation of a tool holder, it is unusable to connect transmitting-side equipment and receiving-side equipment by the 
cable at all. 

[0009] Then, this invention makes it the technical problem to acquire the technical means which can be certainly 
transmitted to the receiving-side equipment which installed the detecting signal sent out from transmitting-side 
equipment in the orientation, even if a work piece is a non-conductive work piece. 
[0010] 

[Means for Solving the Problem] The housing 14 equipped with the attachment section 7 in which the work-piece 
location detection equipment of this invention is grasped by the tool shaft of a machine tool, That idle movement in 
this housing is possible, and the detection needle 2 with which were energized by the stabilization static position and 
it was equipped, The detection signal generator 5 which detects contact to a detection needle and a detected material 
electrically, and generates a detecting signal, In the work-piece location detection equipment of the machine tool 
equipped with transmitting-side equipment 1 equipped with the transmitter 6 which modulates and outputs this 
detecting signal, and the receiving-side equipment 21 which is installed in an orientation, restores to said modulated 
signal, and is received It has the spread-spectrum signal generating circuit 12 and its back-diffusion-of-electrons 
signal generating circuit 24, the output of said transmitter 6 is outputted to said attachment section 7, and it is 
characterized by equipping receiving-side equipment 21 with the input edge 22 which connects the signal line linked 
to a receiving antenna or the body of a machine tool. 

[001 1] Invention of this application claim 2 publication is characterized by the spread-spectrum signal generating 
circuit 12 modulating said detecting signal with a direct diffusion method in work-piece location detection 
equipment according to claim 1 . 

[0012] Invention of this application claim 3 publication is set to work-piece location detection equipment according 
to claim 1 or 2. The strike 8 with which the stabilization static position of the detection needle 2 was electrically 
insulated to housing 14, It is prescribed by energization means 9 to energize the detection needle 2 towards the strike 
concerned. It is characterized by the detection signal generator 5 generating a detecting signal using the detection 
needle 2 carrying out very small idle movement by contact to the detection needle 2 and a work piece 53, and the 
conductive member of the end face of the detection needle 2 and either of said strikes 8 being isolated. 
[0013] When a direct diffusion method is used for a modulation and a recovery, after a modulation circuit 1 1 
becomes irregular, the detecting signal of transmitting-side equipment has a diffusion signal multiplied, and turns 
into a RF signal. Moreover, in receiving-side equipment, a RF input takes out the detecting signal to which it 
restored, after having a back-diffusion-of-electrons signal multiplied. A diffusion signal and a back-diffusion-of- 
electrons signal are signals with the same period as the bit section of a detecting signal of the same PN sequence 
sign. 
[0014] 

[Function] A machine tool is installed in the floor line of works, and is in the condition that touch-down (ground) on 
parenchyma was carried out. In order to prevent the electric shock by electrification of static electricity, grounding a 
machine tool positively is also performed ordinarily. Therefore, the RF modulation of the detecting signal detected 
with transmitting-side equipment is carried out, and if it outputs to the tool holder which attached transmitting-side 
equipment, the current will flow to a ground through the body of a machine tool. Although the artificer of the 
invention in this application tried various things made for receiving-side equipment to receive the current which 
flows from transmitting-side equipment to a ground through the body of a machine tool, he was not able to get 
usable equipment. 

[0015] The machine tool is equipped with a motor or various kinds of electric control devices, the noise signal 
produced by actuation of those devices is flowing the body of a machine tool, and since the body of a machine tool 
is an electric good conductor, it will become what also has the very low signal level of the signal outputted from 
transmitting-side equipment. Therefore, when level of the signal sent out from transmitting-side equipment was not 
made very high, distinction with a location detecting signal and a noise signal was impossible. 

[0016] This invention was made through the circumstances of the above failure, and as a strange recovery method of 
a transceiver machine, by adopting spectrum spread system, when the output signal which flows from transmitting- 
side equipment to a ground through the body of a machine tool finds out being received with receiving-side 



rDrawing 31 The block diagram showing the transmitter of transmitting-side equipment 

[Drawing 41 The block diagram showing the receiving-side equipment of location detection equipment 

[Drawing 51 The block diagram showing the transmitting-side equipment of the location detection equipment of the 

conventional example 

rDrawing 61 The block diagram showing the receiving-side equipment of the location detection equipment of the 
conventional example 
[Description of Notations] 

1 Transmitting-Side Equipment 

2 Detection Needle 

3 Cell 

5 Detection Signal Generator 

6 Transmitter 
8a, 8b Strike 
9 Spring 

12 Spread-Spectrum Signal Generating Circuit 
14 Housing 

2 1 Receiving-Side Equipment 

22 Input Edge 

24 Back-Diffusion-of-Electrons Signal Generating Circuit 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the location detection equipment which applies a contact needle to 

the work piece held at the table and chuck of a machine tool, and detects the location of a work piece. 

[0002] 

[Description of the Prior Art] The detecting signal by contact to a detection needle and a work piece is made a RF 
output, it outputs to the machine tool itself, the machine tool itself is used as an antenna, a wireless electric wave is 
emitted, and the location detection equipment which receives with the receiver installed in an orientation and detects 
the location of a work piece is indicated by these people at JP,7-65883,B. Drawing 5 and drawing 6 show this 
location detection equipment. 

[0003] Drawing 5 shows the transmitting-side equipment 1 which has a detection means and a transmitter. This 
transmitting-side equipment 1 is attached in the tool holder of a machine tool by the shank 7. For this reason, the 
shank 7 and the work piece 53 will be electrically flowed through the body of a machine tool. Three strikes 8 
prepared in the case of transmitting-side equipment 1 contact the detection needle 2 by pressing with a spring 9, it is 
held in a predetermined stabilization location, resists the energization force of a spring 9, and is movable in three 
dimensions. If the tip of the detection needle 2 contacts a work piece 53, the circuit which reaches the cathode of a 
cell 3 through a resistor 62, the detection needle 2, a work piece 53, the body of a machine tool, and a shank 7 will 
be closed from the anode plate of a cell 3, and a current will flow in this circuit. This current makes the both sides of 
a resistor 62 produce the potential difference, and a transistor 63 flows through it according to this potential 
difference, and it gives a detection electrical signal to the DTMF circuit 64. This signal is changed into the duplex 
scale signal set up in the DTMF circuit, is given to the frequency modulation circuit 65, and the signal modulated by 
FM subcarrier from an oscillator circuit 66 is amplified in an amplifying circuit 13, and it is outputted. The detection 
needle 2 is given, it flows through a machine tool and a shank 7, the whole machine tool serves as an antenna, and 
this RF output emits a wireless electric wave. 

[0004] Drawing 6 shows receiving-side equipment. This receiving-side equipment is installed in the orientation. It is 
received by the antenna 77 and the wireless electric wave emitted from the machine tool is amplified by the RF 
amplifying circuit 71 and the intermediate frequency amplifying circuit 74 which amplifies the intermediate 
frequency signal changed by the frequency changing circuit which consists of a local oscillation circuit 72 and a 
frequency-mixing circuit 73. Finally the amplified intermediate frequency signal is extracted as a detecting signal by 
the demodulator circuit 75 and the tone decoder 76, and the contact signal of the detection needle 2 and a work piece 
53 is given to numerical-control equipment 32 through an interface circuitry 31. 

[0005] Since according to this conventional example the machine tool itself is used as an antenna and the electrical 
signal by contact to the detection needle 2 and a work piece 53 is emitted as a wireless electric wave using this 
contact, the receiving-side equipment installed in the orientation can receive a detecting signal irrespective of 
migration of transmitting-side equipment. Moreover, limitation of the directivity, the magnitude, and the attaching 
position of an antenna is not received. 
[0006] 

[Problem(s) to be Solved by the Invention] With above equipment, when the high frequency current flows the closed 
circuit formed through a work piece and the body of a machine tool, a detecting signal is sent out as an 



equipment with practical level, it is made. 

[0017] In the location detection equipment of this invention, transmitting-side equipment 1 is attached in the tool 
holder 5 1 of a machine tool, and receiving-side equipment 21 is installed in the orientation contiguous to the body of 
a machine tool. Or it is closed, the circuit from the anode plate of a cell 3 to [ if the tip of the detection needle 2 of 
transmitting-side equipment contacts a work piece 53 ] cathode ~ Kaisei — The detection signal generator 5 
generates a detecting signal, and modulates a detecting signal primarily by the modulation circuit 1 1. A series of 
actuation of outputting the high frequency which became irregular secondarily by the diffusion modulation 
technique further, and obtained this modulated detecting signal to the tool holder 51 through the housing 14 (shank 
7) of transmitting-side equipment is performed. 

[0018] In receiving-side equipment, the RF modulated with the above-mentioned means is inputted into the input 
edge 22, after a back-diffusion-of-electrons recovery is carried out by the cable connection through the cable linked 
to wireless or a machine tool, it gets over by the demodulator circuit 27 by the recovery method corresponding to the 
primary modulation technique of transmitting-side equipment, and a detecting signal is taken out by it. 
[0019] 

[Embodiment of the Invention] Drawing 1 shows the example of the transmitting-side equipment 1 of the location 
detection equipment of this invention. Transmitting-side equipment 1 has the detection needle 2, a cell 3, a 
switching circuit 4, the detection signal generator 5, and a transmitter 6. The transmitting-side equipment 1 whole is 
attached in the tool holder 51 of a machine tool by the shank 7 prepared in housing 14. 
[0020] Three strikes 8a, 8b, and 8c (not shown [ 8c ]) which insulated in the housing 14 of transmitting-side 
equipment electrically, and were prepared in it contact the base of the detection needle 2 by pressing with a spring 9, 
it can be held in a predetermined quiescence stability location, can resist the energization force of a spring 9, and can 
move idly in three dimensions. It is equipped with the spring 9 through the electric insulator between housing or 
between the bases of a detection needle. As for the electrode of a cell 3, another side is connected to one side 8a of a 
strike for one side through the switching circuit 4 at strike 8b of another side. 

[0021] If the tip of the detection needle 2 contacts a work piece 53, the detection needle 2 will carry out very small 
idle movement, and the ranging behavior of the base will be resisted and carried out to the energization force of a 
spring 9. One side of a strike separates from the base of the detection needle 2 by this, and the flow between the two 
poles of a cell 3 is intercepted. Thereby, a switching circuit 4 is changed into ON condition, and a transmitter 6 and 
the detection signal generator 5 are operated. 

[0022] Drawing 2 shows the example of the detection signal generator 5. This detection signal generator 5 generates 
the detecting signal of a fixed electrical-potential-difference value by the partial pressure circuit from cell voltage. 
This electrical-potential-difference value is determined by setup of a transmitter 6. Although the bit section does not 
become settled in such a detecting signal, it sets up suitably. 

[0023] Drawing 3 is the block diagram showing the example of a transmitter. After this transmitter 6 carries out the 
BPSK modulation of the detecting signal of the detection signal generator 5 in a modulation circuit 1 1, it multiplies 
the diffusion signal which is the repeat of PN sequence sign produced by the diffusion signal generating circuit 12, 
amplifies it in an amplifying circuit 13, and is considered as a RF output. 

[0024] The RF output from a transmitter 6 is given to a shank 7, and flows to a ground through the tool holder 51 
and the body of a machine tool. 

[0025] Drawing 4 is the block diagram showing receiving-side equipment. This receiving-side equipment 21 has the 
input edge 22, the synchronous trace circuit 23, the back-diffusion-of-electrons signal generating circuit 24, the first 
band-pass filter 25, the second band-pass filter 26, a demodulator circuit 27, and an amplifying circuit 28. The input 
edge 22 is connected to the body 82 of a machine tool with the signal line 81 . The RF signal inputted into the input 
edge 22 through the signal line 81 removes an unnecessary frequency band with the first band-pass filter 25, and is 
taken out as a RF input. This RF input detects the peak signal of a correlation value with PN sequence sign for the 
back diffusion of electrons by the synchronous trace circuit 23, it is the timing decided with the peak signal, and the 
back-diffusion-of-electrons signal generated by the back-diffusion-of-electrons signal generating circuit 24 is 
multiplied. After this RF input by which the back diffusion of electrons was carried out passes the second band-pass 
filter 26, a BPSK recovery is carried out by the demodulator circuit 27, and a detecting signal restores to it. After 
this detecting signal is amplified by required level by the amplifying circuit 28, it is given to numerical-control 
equipment 32 through an interface circuitry 3 1 . 

[0026] Since numerical-control equipment 32 always supervises the location of the tool holder 51 and a table 52 and 
is controlling this, it can know the location of a work piece 53 correctly from the position signal of the tool holder 51 
when said detecting signal is given, and a table 52. 

[0027] In addition, the detection signal generator 5 can also be considered as the circuitry which generates the sign 
of the period of fixed time amount decided by detection precision demanded. When a period is long, the 
configuration which adopts multiple-value phase modulation systems, such as a QPSK method, as a strange 
recovery method, and increases transmit data capacity can be adopted. When the signal from location detection 
equipment does not happen to other signals and time amount targets one after another from equipment etc., it is 
possible to supervise actuation of many machines, without changing the circuitry of receiving-side equipment or 
extending receiving-side equipment in the location detection equipment of the above-mentioned configuration. 
[0028] In explanation of the example of drawing, although the example linked to the body of a machine tool with 



which transmitting-side equipment was equipped with the input edge of receiving-side equipment by the cable was 
shown, a location detecting signal is also receivable by connecting an antenna to an input edge and receiving the 
electric wave emitted from the body of a machine tool. 



CLAIMS 



[Ciaim(s)] 

[Claim 1] The attachment section grasped by the tool shaft of a machine tool (7) Housing which it had (14), that idle 
movement in this housing is possible, and detection needle (2) with which were energized by the stabilization static 
position and it was equipped detection signal generator (5) which detects contact to a detection needle and a detected 
material electrically, and generates a detecting signal Transmitter which modulates and outputs this detecting signal 
(6) Transmitting-side equipment which it had (1) In the work-piece location detection equipment of the machine tool 
equipped with the receiving-side equipment (21) which is installed in an orientation, restores to said modulated 
signal, and is received It has a spread-spectrum signal generating circuit (12) and its back-diffusion-of-electrons 
signal generating circuit (24). Said transmitter (6) An output is said attachment section (7). It is work-piece location 
detection equipment of a machine tool which is outputted and is characterized by equipping receiving-side 
equipment (21) with the input edge (22) which connects the signal line linked to a receiving antenna or the body of a 
machine tool. 

[Claim 2] Work-piece location detection equipment according to claim 1 characterized by a spread-spectrum signal 
generating circuit (12) modulating said detecting signal with a direct diffusion method. 

[Claim 3] detection needle (2) Strike (8a, 8b) with which the stabilization static position was electrically insulated to 
housing (14) It turns to the strike concerned and is a detection needle (2). An energization means to energize (9) It is 
specified. Detection needle (2) It is a detection needle (2) by contact to a work piece (53). Very small idle movement 
is carried out and it is a detection needle (2). The conductive member and said strike (8a, 8b) of a end face It uses 
that either is isolated. Detection signal generator (5) Work-piece location detection equipment according to claim 1 
or 2 characterized by generating a detecting signal. 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 21 




TDrawing 31 



13 



jL 



-11 



[Drawing 41 



. r 



c 



■62 



81 



22 



21 



r 



25 



24 23 



[Drawing 51 



f — 



-51 



fir 



3- 



64 



63 



I 

7* 



53-^ _ 



ZT 



\ 



-52 



[Drawing 61 
77 



71 73 













X" 


I 


74 


75 


w 

76 




[Translation done.] 



